SUMMARY Central nervous system (CNS) involvement is a common and important complication in systemic lupus erythematosus. The mechanisms for CNS involvement are poorly understood and reliable diagnostic procedures are lacking. Pairs of serum and cerebrospinal fluid (CSF) specimens from 17 patients with clinical and serological manifestations of systemic lupus erythematosus were analysed. All 11 patients with definite or suspect clinical CNS disorder revealed some kind of abnormality in the CSF, in contrast to three of sev.en systemic lupus erythematosus patients without CNS disorder. The most prominent findings in systemic lupus erythematosus patients with CNS disorder were immune aberrations with oligoclonal bands on agarose isoelectric focusing (AIF) and elevation of IgG and IgM index, probably reflecting intrathecal production of IgG and IgM respectively. Intrathecal production of antiviral antibodies was found in four of 12 patients by AIF followed by immunofixation and subsequent autoradiography. An enzyme-linked immunoabsorbent assay (ELISA) could not detect autoantibodies against structural brain antigens. 
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Involvement of the central nervous system (CNS) has been reported in 50%' and 70%2 of patients with systemic lupus erythematosus. The mechanisms leading to CNS involvement are, however, poorly understood and reliable laboratory diagnostic procedures are lacking. Thus, humoral immune variables in cerebrospinal fluid (CSF) have hitherto been studied only to a minor extent. This contrasts with diseases such as multiple sclerosis and CNS infections, where CSF immunoglobulin aberration have been extensively investigated. One prominent finding in these disorders is the frequent occurrence of intrathecal synthesis of IgG which is manifested by elevated CSF IgG index ((CSF IgG/serum IgG): (CSF albumin/serum albumin) )3 and by oligoclonal bands demonstrable by electrophoresis or isoelectric focusing of CSF4 In multiple sclerosis, the biological significance of these phenomena is not clear, but they are of diagnostic aid.4-7 In CNS infections it has been shown that some of the intrathecally produced immunoglobulins have specificity against the causative microorganism (see ref 8 for review).
In systemic lupus erythematosus with clinical CNS involvement, it has been shown in one previous study that 42% of the patients had oligoclonal bands in CSF demonstrable by isoelectric focusing.9 Findings in systemic lupus erythematosus patients without CNS involvement were, however, not reported. CSF IgG index was determined in another study and found to be elevated in 10 out of 20 systemic lupus erythematosus patients with CNS involvement, while normal values were found in patients without CNS disease. ' 7 6) and undiluted CSF were allowed to react with 5 pum cryostat sections of rat kidney, rat liver and rat stomach for 30 min at room temperature in a moist chamber. The slides were washed with PBS for 10 min.
ILI fluorescein isothiocyanate-(FITC-) conjugated
rabbit anti-human IgG (The Wellcome Foundation Ltd, London, England) was applied to the sections for 30 min. The slides were then washed with PBS, mounted with PBS-buffered glycerine, and examined in a Zeiss Standard microscope equipped with incident halogen lamp illumination and filters for FITC activation/emission. In this way, we looked for antinuclear antibodies (ANA), antimitochondrial antibodies (AMA), anti-smooth muscle antibodies (SMA) and anti-parietal cell antibodies. All ANA-positive sera (1:10) and CSF samples were also tested for presence of antibodies against double-stranded (ds) DNA using the flagellate Crithidia luciliae as source of ds-DNA for indirect immunofluorescence microscopy. Sera giving rise to the speckled type of ANA were analysed for presence of antibodies against ENA, using double immunodiffusion in agarose.
Results

CSF findings
All 11 patients belonging to group I with systemic (table 2) . Among the patients of group I, three had mononuclear pleocytosis, seven slight blood-brain barrier damage, nine had oligoclonal bands which were found in CSF only and not in serum by agarose isoelectric focusing (fig 1) , and which were proved to consist of IgG when CSF was re-examined by agarose isoelectric focusing and subsequent double antibody avidin-biotin-peroxidase labelling. Six of the patients of group I had elevated CSF IgG index (fig 2) , one of them in the absence of oligoclonal bands, while one had increase of CSF IgA index and seven out of nine examined from group I had elevated CSF IgM index (fig 3) . Among the patients of group II, one displayed slight blood-brain barrier damage and two had elevated CSF IgM index. after additional CNS symptoms (transitory sensory disturbances as in ischaemic attacks), an oligoclonal IgG band pattern was found. The two remaining patients who were followed longitudinally (Nos 1 and 6) did not display oligoclonal bands at any occasion. One of these patients (No 6) was evaluated prior to, during and after occurrence of CNS dysfunction. While having no CNS symptoms, an elevation of the CSF IgM index was the only abnormality. After CNS symptoms had occurred, the CSF IgM index was further raised and CSF IgG index was also elevated. The CSF/serum albumin ratio was also increased, but not high enough to explain the elevated CSF IgM and IgG indices.26 After treatment with steroids and plasmapheresis, the CSF IgG index became normal, while the CSF IgM index as well as the CSF/serum albumin ratio remained elevated.
Intrathecal antibody production Agarose isoelectric focusing of CSF and serum from 12 of the systemic lupus erythematosus patients and the four control patients, and subsequent immunofixation with viral antigens and autoradiography revealed IgG antibodies against one or more of the viruses tested in most sera. The same antibodies, displaying identical migration properties, were mostly detected in the corresponding CSF, but they appeared less pronounced indicating transudation from serum to CSF. However, in four patients (three with CNS involvement) the CSF revealed stronger bands than in the corresponding serum against herpes simplex virus or varicella, indicating intrathecal antibody synthesis. These viral antibodies corresponded to oligoclonal IgG in two of the patients (fig 1) . None 
